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East Asian countries, for example “ASEAN plus three countries” (China, Korea, and Japan), have 
been well cognizant of importance of the regional financial cooperation since the Asian currency 
crisis in 1997. They have established the Chiang Mai Initiative (CMI) to manage currency crises. 
However, the CMI is not designed for “crisis prevention” because it includes no more than soft 
surveillance process as well as a network of currency swap arrangements. The surveillance process 
should be conducted over intra-regional exchange rates and exchange rate policies of the regional 
countries in order to stabilize intra-regional exchange rates in a situation of a strong economic 
relationship among the regional countries. On one hand, the regional exchange rate stability is 
related with an optimum currency area.   
Based on a Generalized PPP model, which detects a cointegration relationship among real effective 
exchanges rates, we investigate whether the region composed of “ASEAN plus three countries” is an 
optimum currency area. In the investigation, our interest is focused on an issue whether the 
Japanese yen could be regarded as an “insider” currency as well as other East Asian currencies. Or, is 
the Japanese yen still an “outsider” which is used as a target currency of foreign exchange rate 
policy for other East Asian countries. We employ a Dynamic OLS to estimate the long-term 
1
RIETI Discussion Papers Series aims at widely disseminating research results in the form of professional 
papers, thereby stimulating lively discussion. The views expressed in the papers are solely those of the 
author(s), and do not present those of the Research Institute of Economy, Trade and Industry. relationship among the East Asian currencies in a currency basket. Our empirical results indicate 
that the Japanese yen works as an exogenous variable in the cointegration system during a pre-crisis 
period while it works as an endogenous one during a post-crisis period. It implies that the Japanese 
yen could be regarded as an insider currency as well as other East Asian currencies after the crisis 
although it is regarded as an outsider currency as well as the US dollar and the euro before the Asian 
crisis.  
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1. Introduction 
It has been much more recognized in East Asia that monetary and financial cooperation should 
be necessary for preventing and managing future currency crises. The monetary authorities of 
ASEAN plus three (Japan, China, and Korea) established a network of swap agreements among 
them under the Chiang Mai Initiative. They decided to develop the Chiang Mai Initiative at the 
ASEAN plus three Ministry of Finance Meeting in Istanbul in May of 2005. It is clear that 
surveillance over economic situation of the ASEAN plus three countries is necessary for prevention 
of currency crises. In fact, the monetary authorities have been making surveillance under the Chiang 
Mai Initiative. 
    It is known that there exist still a variety of exchange rate regimes in East Asia although the 
monetary authorities have been discussing about the monetary and financial cooperation. For 
example, Japan and Korea are adopting a free-floating exchange rate system while China and 
Malaysia had adopted a dollar-peg system before July in 2005. Although the two latter countries 
announced that they changed their exchange rate regime into a managed floating exchange rate 
system, they have kept a de facto dollar peg system (Ogawa and Sakane (2006), Ito (2005)). The 
variety of exchange rate systems in East Asia shows a possibility of coordination failure in choosing 
exchange rate regimes (Ogawa and Ito (2002)). The monetary authorities should make coordination 
in exchange rate policies if they face the coordination failure. One of the measures to solve the 
coordination failure is for the monetary authorities of the ASEAN plus three countries to adopt a 
common exchange rate policy. The exchange rate policy coordination of the ASEAN plus three 
countries should contribute to stability of intra-regional exchange rates among the ASEAN plus three 
currencies. 
On the other hand, the ASEAN plus three countries should be an Optimum Currency Area 
(OCA) in order to succeed in adopting a common exchange rate policy. In this paper, we investigate 
whether the ASEAN plus three countries is an OCA while we take into account a fact that a currency 
basket system should be desirable for these economies who have strong economic relationships with 
not only one specific country such as the United States. It is shown in the fact that both the Chinese 




Generalized-Purchasing Power Parity (G-PPP) model to specify a currency basket as an anchor 
currency for a common currency exchange rate policy. 
This paper has the following contents. We explain a theoretical background of the G-PPP 
model and relationship between the G-PPP model and the OCA model. Next, we use the G-PPP 
model to define a common currency area for the ASEAN plus three countries. We explain adoption 
of a common currency basket arrangement into the ASEAN plus three countries. In the fourth 
section, we conduct an empirical analysis of possibilities of adopting a common currency basket 
arrangement into the ASEAN plus three countries. In conclusion, we summarize analytical results. 
2. OCA theory and G-PPP model 
2.1 Real effective exchange rates and Generalized PPP 
 Ogawa and Kawasaki (2003), Kawasaki (2005), and Kawasaki and Ogawa (2006) modified 
the Enders and Hurn (1994)’s G-PPP model using a concept of stochastic trend among the real 
effective exchange rates of countries in the common currency area. We use the “extended G-PPP 
model” as well.
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 Suppose  there  are m   countries that are expected to adopt a common currency as an anchor 
currency. Country  j  has n  trade partners. It has strong trade relationships with  1 m −  countries 
which adopt the same exchange rate policy as country j , while it has also trade relationships with the 
other countries. Therefore, we can define the real effective exchange rates of country j : j ree  , 
(countries1,  2,   ,  j ,   ,  m  have the common currency while countries 1 m + ,   ,  n  do 
                                                        
i  The G-PPP model is extended from a simple PPP model by taking into account difficulties in holding 
PPP because frequently occurred nominal and real shocks continuously have effects on macro 
fundamentals. Even in the long run, changes in a bilateral exchange rate depend not only on changes in 
the relative prices between the related two countries but also on those in relative prices among the two 
countries and other countries. Price levels in other countries may have effects on domestic price levels 
in the two countries because prices of intermediate goods imported from abroad may have effects on 
prices of domestic products. Therefore, it is assumed in the G-PPP model that there are common 
factors among some bilateral real exchange rates of the home currency vis-à-vis currencies of foreign 
countries with which the home country has strong economic relationships. Thus, the real exchange 
rates have a stable equilibrium in the long run if they have strong economic relationships with each 
other. The G-PPP model explains that a PPP holds if a linear combination of some bilateral real 
exchange rate series has equilibrium in the long run, even though each of the bilateral rate series is 
non-stationary. We assume that this linear combination defines the optimum currency area in the sense 
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where  , ji re   is the logarithm of the real exchange rate between country i  and country j . The 
coefficients:  , ji ρ ( , 1, 1
m
ji ii j ρ
=≠ = ∑ , , 1 1
n
ji im ρ
=+ = ∑ ) denote that country j ’s trade weights on country 
i  and ξ   are the trade weights of a group of countries that share the common currency. 
Here we assume that the shocks from the outside of common currency area affect the real 
effective rate of country  j   temporarily. In the case where only country  j   is permanently affected 
by the countries that do not adopt the common currency basket as an anchor currency, it is difficult 
to maintain a common currency in the region.   
Here, we focus on the part of real effective exchange rates, which is defined by  1 m −  
trade partners who share the common currency with the country  j  and country  1 m +  who dose 
not share the common currency with country j . Equation  (1)  is rewritten as follows,   
  , 1 , 1 , 2 , 2 , , ,1 ,1 jj j j j j m j m j m j m ree re re re re
ξ ωω ω ω ++ =++ + +    (2) 
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=≠ = ∑ ) denote the country j ’s trade weights on country  i  
and the country  1 m + . 
Again, evaluating the real effective exchange rate of Equation  (2)  in terms of a currency of 
the country 1 m + , real effective exchange rate of country  j   is re-written as follows:   
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where ,,, ,, jk jn kn nj nk re re re re re =−= − +. We can write  m   real effective rates in the region and the 
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.  
These  1 m +  real effective rates can be shown as the matrix  Ω which defines the trade 
weights, and the vector re  which includes m  elements of the real exchange rate  1, mi re +  as 
below, 
  tt =Ω⋅ ree re  (3) 
where 
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and the vector  ree  include  the  1 m +   real effective rates. 
Each of the real effective exchange rates is expected to include a common stochastic trend 
because the countries have strong trade relationships with each other and they seem to share 
common technologies.
ii We assume that the  1 m +  real effective exchange rates share a common 
stochastic trend. Using Stock and Watson’s (1988) common trend representation for any 
cointegration system, we can show that the vector  ree   which is characterized by  m  cointegration 
relationships, can be described as the sum of a stationary component and a non-stationary 
component. 
  tt t =+ ree ree ree    (4) 
                                                        
ii Enders and Hurn (1994) developed the G-PPP model based on the real fundamental macroeconomic 




The stationary component  t ree  is  () 0 t E = ree  in this model since the logarithm of the real 
effective exchange rate can be expected to converge toward the zero-mean in the long run. Therefore, 
the vector  ree  can be only described as the non-stationary component ree   . If we could find a 
cointegration relationship in  ree   , we can have a long term equilibrium defined by the following 
linear combination: 
  11 , 1 21 , 2 1 , 0 mm m m m re re re ζζ ζ ++ + ⋅+ ⋅+ + ⋅ =   , (5) 
where  i ζ   is an element of cointegrating vector. 
In our extended G-PPP approach, this linear combination define that  m  countries form a 
common currency area in terms of the currency of the country 1 m + . It means that this area exhibits 
optimal currency area in the sense of Mundell (1961).
 iii 
3. G-PPP and a common currency basket   
3.1 Adopting the “common” currency basket arrangement into “ASEAN plus three” 
After the Asian currency crisis in 1997, it is said that some East Asian countries changed 
their exchange rate policy from the de facto dollar peg system to a currency basket system for a 
while. Each country makes reference to a currency basket that includes not only the three major 
currencies such as the US dollar, the Euro, and the Japanese yen but also other East Asian currencies. 
In the case that a country adopts the neighborhood’s currencies in the group of ASEAN plus 
three into its basket currency as their target policy, country  i ’s reference rate can be rewritten as 
follows; 
                                                        
iii  This linear combination is the same formation as that of Enders and Hurn (1994), however, in our 
extended G-PPP model, the country  m+1  dose not belong the common currency area unlike that 
of them. As Mundell (1961) pointed out, the idea of the optimum currency area works best if each 
currency share internal factor mobility and external factor immobility. Although possible countries 
exhibit the external factor immobility commonly, but may not exhibit enough internal factor mobility 
because of trade protections or labor policy among these countries. Domestic policies would be 
changed and obstacles would be omitted after lunching their economic union. Therefore, to investigate 
the candidates of the future monetary union, we should consider not only the internal mobility but also 
external “common” immobility and investigate how external shocks affect the each economy in the 
region. Again, to capture the effect from external economies, common currency area should be 
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Equation  (6)  can be written in terms of the US dollar as follows: 
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 (7) 
Then, we can write the real exchange rates between the basket currency and country i  
1, 2, , 7 i = …   for seven East Asian countries as a vector form. 
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 (8) 
where,  , , 1, 2, 3, 4, 5, 6, 7 ,,,,,, C B i C BC BC BC BC BC BC B re re re re re re re ′  =  re . Here, Equation (8) can rewrite as 
follows: 
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Next, if the Japanese yen would be included in the region, Equation  (8)  should be rewritten 
as follows: 
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 (11) 
Here,  Equation (8) and (11) rewritten as general form as follows: 
  ,1 1 2 2
() ( 1 ) ( () ) ( () 1 ) (1 )
CB i
mm m m nm nm m ×× × − − × ×
=⋅ + ⋅ re F re F re  (12) 
Where  n is the number of currencies which include in the currency basket with the US dollar and 
m  is the number of countries in the possible region of currency union. 




11 ,1 2 2 CB i
−− =⋅ − ⋅ re F re F F re  (13) 
In Equation (13),  1 re  would be defined by  2 re . It means that real exchange rates among 
East Asian countries in the region would be defined by the currencies outside the region. 




basket and intervene into foreign exchange market to maintain their exchange rate stability, a 
long-term property of those real exchange rates should be zero; , 0 CB i = re . Here, we define the 
non-null matrix Z w hich is composed of mm × , Equation(12) would be written to obtain the 
following equation: 
  (, , ) , 1 1 2 2 () ( ) () () () ( 1 ) ( () ) ( () 1 ) (1 )
0 iE UJ P U S mm mn mm mm mm m m nm nm n
×× × × ×× × − − × ×
⋅⋅ = ⋅⋅+⋅ ⋅ = Z F re Z F re Z F re  (14) 
If there exists a nonzero Z for which  (, , ) , 0 iE UJ P U S ⋅= Zr e ,  Z does not have a full rank. If we 
could find a matrix  Ζ , which satisfies  rank( ) m < Z , it means that there exists a nonzero  re  for 
0 Ζ⋅ = re   and that the matrix  Z  is not a null matrix. Accordingly, the number of rank  Z must  be 
smaller than  m  which is a same logic of the rank condition in G-PPP theory. It means that if the 
exchange rate between Japanese yen and US dollar is included in the vector: 2 re , the number of rank 
Z for  which , 0 CB i ⋅= Zr e  would  be  2 nm −= , and if it is included in the vector: 1 re , the number 
of rank would be  1 nm −= . There must be a cointegration relationship among real exchange 
rates: (, , ) , iJ PE U U S re .  
4. Empirical analysis 
4.1 Methodology 
In our earlier works, we could find several linear combinations which had cointegration 
relationships while we set the basket weight on three major currencies in advance. In this paper, 
basket weights on the anchor currencies: the US dollar and the Euro, will be set by the estimation. 
The more countries adopt the common currency basket exchange rate policy, the less robust result 
we had with small sample by using the Johansen approach. 
In this paper we use the dynamic OLS (DOLS) to estimates the cointegrating vector. We 
rewrite  Equation (5) as  follows; 




Equation (15) is the long term relationship to estimate by the OLS. To estimate it, we add 
the leads and lags, deterministic trend, and constant term into Equation  (15)  as follows: 
 
,0 1, 1 , 2, 2 , , , , ,
,, ,
1
=+ US EU US t US t m US m t JP US JP t
mk
ij U Sit j t
ij k
re re re re re
re t u
ββ β β β
γβ +
== −
⋅+ ⋅+ + ⋅ + ⋅
+∆ + ⋅ + ∑∑
 
 (16) 
Then, the property of the residuals by the DOLS estimates is show as follows: 
  11 2233 ˆˆ ˆ ˆ ˆ = tt t t p t p t uu u u u e φφ φ φ −−− − ⋅+ ⋅+ ⋅+ + ⋅+ "  (17) 
Where the sample distribution will be adjusted as follows: 
  123 ˆˆ =/ ( 1 ) uu p σ σφ φ φ φ ′ −−−−− "  (18) 
We attempt to estimate the cointegrating vector with endogenous weights in the common 
currency basket. In this paper, we test combinations: ASEAN 5, ASEAN 5 + Korea, ASEAN 5 + 
China, and ASEAN 5 + Korea + China for  2 r = , and : ASEAN 5 + Japan, ASEAN 5 + Korea + 
Japan, ASEAN 5 + China + Japan, and ASEAN 5 + Korea + China + Japan for  1 r = .
iv We assumed 
serial correlation of residuals was captured by an (4) AR , and leads and lags was  2 k =  in Equation 
(16). 
4.2 Data 
The sample for our empirical tests covers the period between January 1987 and June 2004. 
Apparently, our sample includes the data in the period of the Asian currency crisis. We divide the 
sample periods into “pre-crisis” period from January 1987 to June 1997 and “post-crisis” period from 
                                                        
iv   As using the OLS approach to estimate the coefficients of variables, the researchers assume that 
related variables are cointegrated and have only one cointegration relationship. To assure this 
assumption, we should examine whether the related variables are cointegrated or not before we 
estimate the coefficients by the dynamic OLS. However, if we examine the combination of ASEAN5, 
Korea, China, and Japan, we need to include 9 variables in the error correction model. Small sample 
property and many endogenous variables in the error correction model in the Johansen approach will 
cause less robust results by the low degree of freedom. For combinations tested here, the existence of 




January 1999 to November 2005. Eight East Asian countries are included Korea, Singapore, Malaysia, 
Thailand, the Philippines, Indonesia, China, and Japan. The real exchange rates were based on the 
monthly data of nominal exchange rates and consumer price indices of the related countries.
v We 
calculated the prior Euro to estimate before 1997 crisis.
vi These data are from the IMF, International 
Financial Statistics (CD-ROM).
vii  
4.3 Analytical results 
Table 1 shows the result of the DOLS for pre-crisis period (from January 1987 to June 
1997). In the pre-crisis period, We could not find any combinations which all the coefficients 
indicated the significant result among the variables for both of rank conditions. While we could find 
the combinations which 3 or 4 countries could form a common currency union with common 
currency basket composed of three major currencies, we could not assure the existence of 
cointegrating vectors in the combinations which included more than 5 countries in our earlier works. 
Results here seem to be consistent with our earlier findings.   
Table 2 shows the result of the DOLS for post-crisis period (from January 1999 to 
November 2005). All test statistics for the rank condition:  1 r =  indicated significant for the 
combination: ASEAN 5 + Japan, ASEAN 5 + Korea + Japan, ASEAN 5 + China + Japan. On the other 
hand, test statistics for  2 r =  indicated insignificant in most cases. It means that the Japanese yen 
should be included in the region as the currency which leads the other East Asian currency stable in the 
long run. East Asian countries including Japan seem to satisfy the conditions of optimum currency 
area in resent years. While test statistics reported here were dramatically changed from that of post 
crisis period, these results is consistent with the recent developments of integration in the region 
because East Asian countries have been deepening the inter-relationship in any economic sense, (e.g. 
FTA, ABMI, ABF, APEC, etc….) for 1999-2005.   
                                                        
v  For the prior Euro real exchange rates, we calculated a GDP-weighted average of CPI. 
vi  The method of calculation of the prior Euro is provided by the PACIFIC Exchange rate service of The 
University of British Colombia (http://fx.sauder.ubc.ca/) 
vii The Chinese consumer price index is provided by Yu Yongding, the Chinese Academy of Social 





In this paper, we investigate possibilities of adopting a common currency basket peg 
arrangement into the ASEAN plus three. We used the DOLS to estimate the cointegrating vector for 
ASEAN plus three currencies with the currency basket of the US dollar and the Euro as the anchor 
currency according to the modified G-PPP model. We obtained the analytical results that the 
Japanese yen should be included as an endogenous variable in the long-term relationship as well as 
other East Asian currencies while the Japanese yen worked exogenously as well as the Euro and the 
US dollar in the system composed of the East Asian currencies. It implies that it is increasing the 
possibilities of success in adopting the common currency basket arrangement into the ASEAN plus 
three countries that include Japan. 
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